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ABSTRACT 
The North American 46/49 megahertz (MHz) cordless phone with digital answering machine 
market is expected to grow from five hundred thousand units in 1994 to 7.6 million units in 
1998; approximately 70 percent of this quantity will be designed and manufactured in South 
East Asia. National Semiconductor Corporation (National) is unique in this market in that it 
is the only semiconductor supplier having respectable market positions and strong system 
expertise in both 46/49-MHz cordless phone and digital answering machine applications. The 
strategic window is open for National to enter the 46/49-MHz cordless phone with answering 
machine market. Through timely entry and proper positioning, National can capture 30 
percent share of this original-design-manufacturer (ODM) market by 1998. Revenue from 
National's voice processors alone in this application can potentially reach US$16.1 million 
and can exceed 50 percent gross margin from 1995 to 1998. A marketing strategy is 
proposed based on an analysis of the market potential and the competitive environment. 
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The Cordless Phone Market 
Ever since the US Federal Communications Commission (FCC) opened up the 46/49-MHz 
frequency band in the 1980s to manufacturers to build cordless phones (CPs) for use by 
ordinary citizens, the worldwide demands for cordless phones have been rapidly growing. 
CPs have primarily been driven by residential demand in North America and they are 
penetrating the market rapidly as they become the replacement phone of choice. In 1992 
worldwide production of CPs reached 32 million units and was second in size only after 
corded phones, ahead of cellular phones, pagers, and answering machines^ the vast majority 
of the production was of 46/49-MHz CPs. Although 900-MHz CPs that use more advanced 
technology are already available on the market】，�，analysts do not expect their total shipments 
to exceed that for 46/49-MHz systems until 1998"^ . Despite the superior performance of the 
900-MHz CPs in speech quality, range, and security, there are some new technical and device 
performance improvements that will prolong the 46/49-MHz CPs' life cycle^. 
^Dataquest Incorporated, Market Trends 1994: Communications Application Markets - Telephones 
and Mobile Communication (Dataquest Incorporated, 1994)，p.4. 
^CliffRoth, "A New High in Cordless," Dealerscope Merchandising. 34, no.4 (1992), p.44. 
^Dwight B. Davis, "Cordless Phones Go Digital," Electronic Business. 19，no.8 (1993), p.72. 
"^ Dataquest Incorporated, Market Trends 1994: Communications Application Markets -- Telephones 
and Mobile Communication (Dataquest Incorporated, 1994), p.21. 
^Mary McKenzie Dixon, "The Cutting Edge," Dealerscope Merchandising. 36, no.2 (1994)，p.42. 
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The Answering Machine Market 
Answering machines (AMs) have become extremely popular. When AMs were first 
introduced many consumers found themselves uncomfortable talking to machines and were 
concerned with the difficulty in keeping messages private, especially when several members 
of the family shared a single phone number. The outlook for AMs is for continued home 
penetration as these sociological fears have been replaced by the messaging needs of two-
income homes. Compared to a few years ago, answering machines are now less expensive, 
have more features, and are more widely available. There is a strong trend toward removing 
the microcassette tapes, which are prone to failure and cannot be accessed randomly (for 
instant retrieval and voice mailboxes). The cassettes are being replaced by solid state 
memory with digital compression integrated circuits (ICs). The production of tapeless or 
digital answering machines (DAMs) is expected to climb from below 4 million units in 1993 
to over 23.5 million units by 1998，a compound annual growth rate (CAGR) of 42.9 percent. 
Another strong trend is toward integrating answering machines with phones. In 1993, 
approximately 52 percent of the answering machines are integrated with the handset; the 
balance is standalone, without a handset. Moreover analysts estimated that cordless 
answering machines (CAM) accounted for 20 percent of the 1993 market, and expect them to 
grow to 50 percent by 1997^. 
The Cordless Phone with Digital Answering Machine Opportunity 
Considering the trend that answering machines are going tapeless, or digital, and cordless, 
and the market acceptance of 46/49-MHz CPs today, 46/49-MHz cordless phones with digital 
answering machines (CDAMs) can potentially become an important market segment. 
^Dataquest Incorporated, Market Trends 1994: Communications Application Markets -- Telephones 
and Mobile Communication (Dataquest Incorporated, 1994), p.51. 
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National Semiconductor Corporation 
National Semiconductor Corporation designs, develops and markets semiconductor 
technologies. The company focuses on analog and mixed signal semiconductor products 
aimed at markets that are characterized by their demand for what National calls technologies 
for "moving and shaping" information. The moving and shaping technologies are growing 
faster than the traditional computer processing and storing functions as more and more users 
of electronic systems want to communicate and share information. Principal market segments 
are communications, industrial, consumer and personal systems. National is headquartered in 
Santa Clara, California, and has 22,300 employees worldwide. With its fiscal year 1994 
revenue at US$2.3 billion, the highest earnings in its history, National ranks 243rd in the 
Fortune 500 list of the world's largest companies. 
National has been a leading silicon supplier for the DAM market. At the same time, the 
company is among the top three suppliers for 46/49-MHz CP applications in South East Asia 
(SEA), which has become the world center for production of telephone handsets since the 
late 1980s. In fact National is the only semiconductor supplier having strong system 
expertise in both DAM and CP applications. Thus it appears that CDAM may be an 
opportunity for National. 
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Statement of Objectives 
National must make intelligent decisions concerning whether or not and how to take 
advantage of the CD AM opportunity. The purpose of this study is to investigate whether the 
strategic window is open. This study will examine the market trends, the technology needs, 
and National's current position against the competition, and make recommendations on 
whether National should target the CD AM market. If the market potential is determined to 
be promising, a marketing strategy will be developed. 
This study will be limited in scope to the SEA ODMs only, as the intended audience of the 
report is National's marketing management responsible for this region. A worldwide study 
would require longer time and greater cost, but return little benefit. Although sales are 
dominated by brand names such as AT&T and General Electric, production and design of 
commodity corded and cordless products are predominantly contracted to the Pacific Rim 
suppliers or offshore captive operations. Currently approximately 90 percent of the 
worldwide 46/49-MHz CP supply comes from SEA and over 70 percent comes from ODMs 
in the region?. The worldwide DAM market also exhibits a similar trend. It is anticipated 
that the CD AM market trend will be very similar. 
This study will also be limited in scope to the North American CDAM market only. The vast 
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majority of DAMs produced worldwide have been consumed in North America , which has 
therefore become the single most important homogeneous market targeted by most 
manufacturers in SEA. 
^National Semiconductor Corporation, NPPRS - RF/AF Single Chip for CTO. Internal Business Case 
Document (National Semiconductor Corporation, 1994), p.l. 
^Dataquest Incorporated, Market Trends 1994: Communications Application Markets -- Telephones 
and Mobile Communication (Dataquest Incorporated, 1994), p.53. 
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Literature Review 
Dataquest Incorporated examined major trends, from the semiconductor industry point of 
view, in marketing, production, and technology in various communications application 
markets including cordless telephones^ and answering machines^®. Results of similar reports 
in earlier years have been widely used by the industry. The report covered the worldwide 
market, with specific emphasis given to the North American region. David 
Moorhouseii，i2，i3，i4 presented similar findings, but with additional regional views of trends 
and OEMs for Europe, North America, Japan and South East Asia. BIS Strategic Decisions^^ 
examined similar markets in Europe from the equipment manufacturer's point of view. 
Because of the extensiveness of these studies, the findings are believed to be at least one year 
old when published. A recent survey^^ showed that cordless phones with answering 
machines accounted for 22.2 percent of unit sales of all categories of answering machines in 
the second quarter of 1994. Monica Hogan^^ described some early cordless answering 
machine models and their appeal to consumers. 
^Dataquest Incorporated, Market Trends 1994: Communications Application Markets - Telephones 
and Mobile Communication (Dataquest Incorporated, 1994), p. 19. 
i°Dataquest Incorporated, Market Trends 1994: Communications Application Markets -- Telephones 
and Mobile Communication (Dataquest Incorporated, 1994)，p.51. 
"David Moorhouse, "Worldwide Telephone Handset Production Opportunities for Hong Kong: 
Corded, Cordless and Cellular - Part One，” Joseph Lung, ed. Electronics Bulletin 13，no.l (1995)， 
pp.90-98. 
^^David Moorhouse, "Worldwide Telephone Handset Production Opportunities for Hong Kong: 
Corded, Cordless and Cellular - Part Two ~ A View from Europe," Joseph Lung, ed. Electronics 
Bulletin 13, no.2 (1995), pp.79-86. 
^^David Moorhouse, "Worldwide Telephone Handset Production Opportunities for Hong Kong: 
Corded, Cordless and Cellular _ Part Three ~ A View from North America," Joseph Lung, ed. 
Electronics Bulletin 13，no.3 (1995), pp.75-85. 
i^David Moorhouse, "Worldwide Telephone Handset Production Opportunities for Hong Kong: 
Corded, Cordless and Cellular - Part Four," Joseph Lung, ed. Electronics Bulletin 13, no.4 (1995), 
pp.77-82. 
I5BIS Strategic Decisions, The 1994 Voice Equipment Market Report (BIS Strategic Decisions, 1994). 
i6steve Smith, "AT&T is Still Top Phone Brand, but Others Come on Strong," Twice CES Daily. 8 
Jan. 1995，p.m. 
^^Monica Hogan, "Phone and TAD Suppliers Call on New Technologies," Dealerscope Merchandising. 
34, no.4, 1992, pp.30-33+. 
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900-MHz CPs have been introduced into the market as early as Key benefits of the 
900-MHz transmission technology over the aging 46/49-MHz technology include improved 
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transmission quality, greater range, and security against eavesdropping，. Consumers have 
yet to embrace CPs based on the 900-MHz technology^however . The biggest 
disadvantage of the 900-MHz technology is price. Current price points on these products are 
still too high for the average buyer and it is taking a long time for consumers to understand 
the value of the product�;. Vendors and retailers are starting educational campaigns on the 
value of the 900-MHz CPs. CP manufacturers continue to counter the 900-MHz advance 
with new 46/49-MHz models^ "^ '^ '^^ ^ which are lower in price as well as more feature-packed. 
Suppliers are adding security functions and answering devices as well as improving call 
clarity with multi-channel features. Ten-channel models have become popular and makers 
27 
are pushing for 25-channel versions • 
Being a major player in both the 46/49-MHz CP market and the DAM market, National 
regularly monitors trends in both markets. The product proposal for a 46/49-MHz CP analog 
single chip28 presented a worldwide (except mainland China) CP consumption model, from 
1992 through 2000, that was based on sources both internal as well as external to National. It 
also describes a questionnaire survey of the top 11 cordless phone manufacturers in Hong 
^^CliffRoth, "A New High in Cordless," Dealerscope Merchandising. 34, no.4 (1992), p.44. 
i9ciiff Roth，"A New High in Cordless," Dealerscope Merchandising. 34, no.4 (1992)，p.46. 
20Dwight B. Davis, "Cordless Phones Go Digital," Klectronic Business. 19, no.8 (1993), p.73. 
2iMary McKenzie Dixon, "The Cutting Edge," Dealerscope Merchandising. 36，no.2 (1994)，p.42. 
22silberg, Lurie, "Cordless Growth Is Seen Slowing," HFN, 6 Jan. 1995, p.34. 
23silberg, Lurie, "Cordless Growth is Seen Slowing," HFN, 6 Jan. 1995，p.34. 
24Telecom Sources, "46/49MHz Suppliers Turn to Feature-Packed Models," Telecom Sources. 2, no.5 
(1994)，P.84. 
^^Telecom Sources, "Cordless Phone Prices Down to $15 in Hong Kong," Telecom Sources. 2, no. 12 
(1994), P.19. 
^^Telecom Sources, "Multichannel Capability Adds to 46/49MHz Price Advantage," Telecom Sources, 
2, no. 12 (1994), pp.84-89. 
'^'Martha McDonald, "Vendors Anxiously Await FCC OK on 25-Channel Cordless Phones," Twice 
CES Daily. 6 Jan. 1995, p.70. 
^^ational Semiconductor Corporation, NPPRS - RF/AF Single Chip for CTO. Internal Business Case 
Document (National Semiconductor Corporation, 1994)，p.4. 
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Kong to assess the strengths and weaknesses of National's current silicon solution, as well as 
the opportunity to offer a more integrated solution. The product proposal for a voice 
processor for DAM^^ describes a worldwide answering device sales model, from 1991 to 
1999, based on both internal and external data. 
^^ational Semiconductor Corporation, NPPRS - Pike. Internal Business Case Document (National 




Research Design and Data Collection 
The market research portion of this study is primarily exploratory. It attempts to construct a 
1994-1998 model for the CD AM market based on secondary data on the CP and DAM 
markets. Sources for the secondary data include both external reports from market analysts 
and data internal to National, primarily business Secondary data is not sufficient, 
however, for two reasons. First, there exists a significant discrepancy between the external 
data and the internal data on the impact of the 900-MHz technology on the life cycle of the 
46/49-MHz technology. Second, there is simply no data on the current CDAM market. 
In order to more accurately assess the influence of the 900-MHz technology, two experience 
surveys have also been carried out with more field-knowledgeable persons. Time constraints 
limited the authors from carrying out more than two surveys. Also, because of the 
proprietary nature of this study, both informants chosen are internal. They are Mr. 
Ozymandias Wong, Corporate Marketing Manager of Voice Technology, who is very 
knowledgeable about the DAM market, and Mr. Clifton Ho, South East Asia Business Center 
Manager for the Teleset Segment, who is very knowledgeable about the various wireless 
communication markets. Each of the two interviews was conducted at National's South East 
Asia office and lasted for approximately 1 hour. The informants were presented with the 
^^National Semiconductor Corporation, NPPRS - RF/AF Single Chip for CTO. Internal Business Case 
Document (National Semiconductor Corporation, 1994), p.4. 
^ ^ National Semiconductor Corporation, NPPRS -- Pike. Internal Business Case Document (National 
Semiconductor Corporation, 1994)，p. 18. 
I 
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Dataquest CP models, as well as National's CP model in the existing business plan. Major 
differences were pointed out. Then the informants were asked to assess the comparative 
、 
market trends of the products, based on the 46/49-MHz technology and the 900-MHz 
technology. Details of the experience survey questions are given in Appendix I. 
Several reasons may have caused the discrepancy between the external and the internal data. 
Dataquest's report apparently has not captured the potential effects of several developments 
in the 46/49-MHz CP market in the past year or so, possibly because the report required that 
amount of data to compile. These developments will be discussed in the next chapter. Also 
the forecast methodology used by Dataquest and that by National may be different. For 
example, National typically subjects ODM production forecasts to adjustments based on its 
understanding of the capacity investment of the respective ODM's. 
In order to assess the size of the current CDAM market, National's field sales engineers in 
Hong Kong, South Korea, and Singapore have been asked to tabulate by manufacturers their 
best estimates of CDAM production in 1994 and projections for 1995 in their respective 
regions. The totals are then used to approximate the CDAM market in these two years. 
This study then goes on to sketch a profile of potential customers, and, borrowing from 
National's internal knowledge of the CP and DAM trends, investigate the technology 
requirements to serve this market. Finally the strengths and weaknesses of National are 
compared against those of its competition, and threats from the environment are discussed. 
Information about the competitors are based on their respective product data sheets and 
cumulated industry intelligence within National. 
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Limitations 
Time constraints limited the authors from carrying out more than two surveys, and the 
proprietary nature of this study restricted the authors from surveying external informants. 
Non-coverage bias may thus arise because the sampling plan has not captured a population 
which is representative of the industry. It can be reduced by working to improve the sampling 
frame. That both informants chosen are internal to National is a threat to the reliability of the 
prediction on the 900-MHz market trend because of the personal bias they may have towards 
the company during the interviews. 
This study attempts to measure the 46/49-MHz market potential in the next few years 
assuming ceteris paribus. This is a threat to the validity of this study because the market 
environment is typically more dynamic. This study has assumed that 70 percent of the North 
American 46/49-MHz CDAM supply will come from SEA ODMs. The accuracy of this 
prediction cannot be ascertained without more detailed study of ODMs outside SEA, 
especially those in Japan. By sub-contracting manufacturing out to lower cost regions, 
Japanese manufacturers have become more cost competitive now than a decade ago. A study 
covering ODMs in both SEA and Japan will likely produce a more accurate picture of the 





Dataquest^^ forecasts that 900-MHz CP production will grow to account for more than half 
of all shipments in North America by 1998. This growth is substantially higher than National 
anticipates^^ Results of the experience surveys^ "^ '^ ^ indicate that the 900-MHz CP will likely 
only grow to 30 percent share of the cordless phone market. Four reasons have been cited: 
1. The life expectancy of the 46/49-MHz technology will be extended when FCC approves 
the 25-channel specification by late 1995 or early 1996^ .^ The additional channels will 
alleviate the congestion of today's 46/49-MHz frequency spectrum and further promote 
the acceptance of the mature technology. 
2. Consumers still do not understand the value of the 900-MHz products. It will take 
vendors and retailers some time to educate consumers through advertising and sales 
promotions, respectively. 
^^Dataquest Incorporated, Market Trends 1994: Communications Application Markets -- Telephones 
and Mobile Communication (Dataquest Incorporated, 1994), p.21. 
"National Semiconductor Corporation, NPPRS - RF/AF Single Chip for CTO. internal business case 
document (National Semiconductor Corporation, 1994)，p.l 
340zymandias Wong, National Semiconductor Hong Kong Ltd. Interview, 17 Mar. 1995. 
^^Clifton Ho, National Semiconductor Hong Kong Ltd. Interview, 20 Mar. 1995. 
^^Martha McDonald, "Vendors Anxiously Await FCC OK on 25-Channel Cordless Phones," Twice 
CES Daily. 6 Jan. 1995, p.70 
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3. Substantial investment is required to install design and manufacturing capabilities for 
900-MHz technology. For example, it took a major CP manufacturer in Hong Kong 
US$1.8 million and US$2.6 million to install 900-MHz CP R&D and production 
capabilities, respectively, in 1992^^ It is believed that it will take a longer time for the 
cordless industry to retool and fully master the technology for volume production. 
4. Step-up features such as answering function integration, Caller Identification (Caller ID), 
multi-handset models, full-duplex speaker phone, and voice recognition all provide 
ample opportunities for CP vendors to obtain higher revenues and maintain their interest 
in the production and sale of new models based on the 46/49-MHz technology. 
This study will adopt the findings of the experience survey. 
Field estimates38，39，40，4i，42 of sEA CDAM production in 1994 and 1995 are tabulated in Table 
1. Totals units for 1994 and 1995 are 350,000 units and 1,610,000 units, respectively. 
Assuming that CDAM production follows the trend in CP that SEA ODM production 
accounts for 70% of North American demand, the figures translate to North American market 
estimates of 500,000 units and 2,300,000 units in 1994 and 1995, respectively. 
37RTT Systems Limited, Cordless Phone Design. Seminar Material, Hong Kong. (RTT Systems 
Limited, 1994), p.l3. 
Cho, National Semiconductor (Far East) Ltd. Seoul, Korea. Phone Interview, 21 Feb. 1995. 
^^Damian Lee, National Semiconductor Asia Pacific Pte Ltd. Singapore. Phone Interview, 21 Feb. 
1995. 
4�Vincent Lin, National Semiconductor Hong Kong Ltd. Phone Interview, 22 Feb. 1995. 
41 Arthur Wong, National Semiconductor Hong Kong Ltd. Phone Interview, 22 Feb. 1995. 
42Desmond Wong, National Semiconductor Hong Kong Ltd. Phone Interview, 22 Feb. 1995. 
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TABLE 1 
ORIGINAL-DESIGN-MANUFACTURER PRODUCTION IN ASIA 
“ “ 1994 1995 
A T & r “ Too 90 
Double Kingdom'' 50 250 
Giant" 25 35 
HB Electronics" 100 250 
Hyundai 0 60 
IDfb 15 50 
Maxonc 0 265 
S.Meggab 0 310 
Smoothline^ 30 180 
Uniden" 15 30 
VTechb 0 10 
Wisetronicsb 10 10 
Others 5 ^ 
“ T o t a l Units (K) “ ^ 1610 
Source: National Semiconductor Corporation. 
a located in Singapore, 
b located in Hong Kong 
c located in South Korea 
Table 2 summarizes the derivation of the North American CDAM Market. Dataquest"^^ 
provides a profile of the North American AM market. Also, according to the same 
document, cordless answering machines (CAMs) accounted for 20 percent of the 1993 North 
American AM market, and is expected to grow to 50 percent by 1997. Taking the growth 
linearly from 1993 to 1998, the North American CAM market can be determined. If it is 
further assumed that the proportion of the tape-based machines and that of the solid-state 
ones in this market will follow the North American AM market in 1998 (i.e., 98 percent), 
then the market for CDAMs in North America can be determined. The North American 
CDAM market size estimated from National's field input production data, are 500,000 and 
2,300,000 units in 1994 and 1995, respectively. The growth for 46/49-MHz CDAMs is then 
43Dataquest Incorporated, Market Trends 1994: Communications Application Markets -- Telephones 
and Mobile Communication (Dataquest Incorporated, 1994), p.53. 
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determined by our earlier assumption that 46/49-MHz CDAMs will account for 70 percent of 
the total CDAM market in North America in 1998. 
TABLE 2 
NORTH AMERICAN ANSWERING MACHINE MARKET 
Units (K) 1993 1 9 ^ T ^ 1 9 ^ T ^ 1998 CAGR 94-98 
"am 1 7 , 3 8 8 1 8 , 0 8 4 1 8 , 6 2 6 “ 1 8 , 9 9 9 " " “ 1 9 , 1 8 9 1 9 , 3 8 0 ^ 
CAM 3,478 4,974 6,520 8,075 9,595 11,144 22% 
CDAM 0 500 2,300 5,714 8,047 10,920 116% 
46/49-MHz CDAM 0 500 2,128 4,000 5,633 7,645 98% 
Source: Dataquest Inc., National Semiconductor Corporation. 
The analysis above shows that the CDAM market will grow at a respectable CAGR of about 
98 percent to 7.6 million units by 1998. Figure 1 shows forecasts for the North American 
cordless answering machine market. 
FIGURE 1 
NORTH AMERICAN CORDLESS ANSWERING MACHINE MARKET 
12,000 
10,000 -
广 i l l n I I I I 
2,000 - ^ m ^ H 
0 I I I — — � I I = = I 
1993 1994 1995 1996 1997 1998 
Year 
[^CP with Tape AM ^900-MHz CDAM •46/49-MHz CDAM 
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Customer Profile 
In view of the comparatively large investment in both capital and labor to set up the 
necessary specialized facilities for designing and manufacturing radio frequency (RF) 
products, and the long lead time necessary to master the RF technology, it is the opinion of 
the authors that current CP manufacturers will have a much greater chance of success in the 
44 • 1 
CDAM market than the DAM-only manufacturers. According to a recent survey in the 
United States, the top five leading brands, in terms of units sold, in cordless phones with 
answering systems are Panasonic (24.4%), AT&T (22.7%), Sony (14.4%), BellSouth 
(12.7%), and PhoneMate (10.9%). Similarly, in cordless phones, the top five brands are 
AT&T (28.8%), Sony (11.9%), General Electric (11.7%), Panasonic (9.8%), and BellSouth 
(9.1%). Table 3 links these brand names to their ODMs. 
TABLE 3 
ASSOCIATION OF BRAND NAMES TO MANUFACTURERS 
Brand Name in the US QDM 
J J & j A T & r , VTech", S.Megga" 
General Electric Maxon*^ 
Panasonic Panasonic'^ 
Sony Sonyd 
BellSouth Smoothline、HB Electronics'', Welback'' 
PhoneMate Double Kingdom" 
Source: National Semiconductor Corporation. 
a located in Singapore, 
b located in Hong Kong, 
c located in South Korea, 
d located in Japan 
^^Steve Smith, "AT&T is Still Top Phone Brand, but Others Come on Strong," Twice CES Daily, 8 
Jan. 1995,p.l22 
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The ODMs are located either in Japan or SEA. Unlike the tape-based cordless answering 
systems which prevail in the market today, where they excel in the microcassette area, the 
Japanese manufacturers do not have any competitive advantage over the SEA manufacturers 
of CDAMs. It is therefore believed that the SEA ODMs will attain about 70 percent of the 
CDAM market, as they have in the CP market45. The SEA ODMs in Table 3 should 
therefore be considered the primary (first tier) customers, and some 140 current SEA CP 
ODMs should be considered as secondary customers in the CDAM silicon solution market. 
Because of larger size, the primary customers will likely invest more engineering resources 
to achieve more optimized products and will therefore require better engineering support 
from the silicon vendors. The secondary customers will tend to avoid heavy investments in 
product development and have a tendency to clone the products of its leading suppliers. 
They therefore will prefer packaged solutions that are on one hand production ready, and on 
the other hand allow them to offer greater varieties of differentiated products. 
Technology Trends and Semiconductor Opportunities 
Considering it as an integrated device with merged functions of the CP and DAM, one can 
determine the features of a typical CDAM as follows: 
• Standard 10-channel Multi-Channel-Access Cordless Phone feature 
• English Voice Day/Time Stamp 
• Audio Grade Random Access Memory (ARAM) as solid state storage media 
• Support up to 3 mailboxes with passwords, 3 Out Going Messages (OGMs) and 59 In 
Coming Messages (ICMs) 
• Recording time of 10 minutes for a single piece of 4-MBit ARAM 
^^National Semiconductor Corporation, NPPRS - RF/AF Single Chip for CTO. Internal Business Case 
Document (National Semiconductor Corporation, 1994)，p.l 
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• Power failure monitor and battery backup 
• 2-digit LED display 
The handset in a typical CDAM is functionally similar to that of a CP handset. The 
integration actually takes place at the base station. Figure 2 shows a diagram of the major 
function blocks in the base unit. 
FIGURE 2 
SILICON OPPORTUNITIES 
( ( • Display 
8-bit -
micro- _ ^ ^ 
• controller K e y p a d 
n i Z r n 
M e m o r y • Voice 
P roces so r 队 久 _ 一 LINE 
4 f , ^SPEAKER 
4 ^ Codec 端 _ 
M MIC 
Codec : Analog-to-digital encoder and 
I J digital-to-analog decoder 
� Z MIC : Microphone 
LINE : Telephone line 
DAA : Data Access Arrangement block 
RF : Radio Frequency block 
In order to remain competitive in the CDAM area, silicon suppliers must focus on several 
emerging technological trends. These are described in the following sections. 
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Compression Technology 
The solid state voice storage device contributes significantly to the cost of a DAM or CDAM. 
A typical DAM today is capable of compressing 10 minutes of voice messages into one 
single piece of 4-MBit device. This is short when compared to the recording capability of 
microcassettes, and consumers will no doubt be looking for longer recording times from 
solid state storage without paying a premium. Thus the compression technology must be 
continuously improved to squeeze more value into the storage device. Solutions which are 
capable of storing 15 minutes of voice messages of acceptable quality into a piece of 4-MBit 
device are showing up in the market. Machines with this capability will become mainstream. 
High Integration 
Labor cost is no longer cheap, even for the SEA region, and product life cycles for electronic 
products are rapidly shortening. CDAM manufacturers will demand higher integration in the 
silicon solution to shorten time-to-market, as well as reduce labor content in the final 
product. For example, one can initially enter the CDAM market with a solution based on 
existing CP and DAM silicons. Eventually, however, more integrated solutions specialized 
for CDAM will be needed. Opportunities for higher integration also exist in the radio 
frequency (RF) blocks and the data access arrangement (DAA) blocks. 
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Low Voltage Operation 
Cordless handsets that use 46/49-MHz are inherently bigger and heavier than 900-MHz-
based ones. To help sustain the market for 46/49-MHz CP, manufacturers will be demanding 
silicon solutions that operate at 2-volt (V) instead of the existing 4 to 5-volt. This will reduce 
battery requirements in the handset by about 50 percent. Battery requirements are the most 
significant contributors to weight and volume of bulky 46/49-MHz cordless devices. 
Non-Volatile Storage 
The solid state medium for storing voice messages currently used in DAM and CDAM is 
predominantly ARAM circuits which are, unlike tapes, volatile, and require batteries to keep 
them operating during a power failure. ARAM supply has also been tightening as memory 
manufacturers move to higher density technologies which are no longer suitable for voice 
storage. Flash memory circuits have recently emerged as a potential alternative solid state 
medium for storing voice messages. This will allow elimination of the battery from the final 
product and facilitate compliance with ever tightening environmental protection regulations. 
Multi-Channel Capability 
Multi-channel capability allows the 46/49-MHz CP to automatically change channels when 
one is busy until a clearer channel is found and minimizes the chance of interference from 
similar phones in the neighborhood. New models come standard with 10 channels"^ .^ Many 
manufacturers have models carrying 25 channels ready or in the works, anxiously awaiting 
FCC approval, which is now expected to happen by the middle of 1 9 9 5 � A successful 
CDAM solution must also be able to support this capability. 
46Teiecom Sources, "Multichannel Capability Adds to 46/49MHz Price Advantage," Telecom Sources， 
2, no. 12, 84 
20 
Caller ID, Speaker Phone, Voice Recognition 
CP and DAM manufacturers are always looking for ways to add value to their products as 
well as differentiate them from the competition. Several feature trends that have emerged 
include caller ID"^ ,^ which displays caller names and telephone numbers where regulation 
permits, full-duplex speaker phone, which allows truly simultaneous two-way hands-free 
conversation, and voice recognition, which enables automatic dialing or message retrieval in 
response to voice commands. These features will require additional input, output and voice 
processing capabilities in a CDAM solution to support. 
47Bell，Sally, "Caller ID to Go National in ‘95，，，HFN, 8 Jan. 1995, p.34 
4 
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National Against the Competition 
DSP Group 
DSP Group (DSPG) is an Israel-based design house with sale offices established in North 
America. It excels in digital voice technology and consistently delivers very high voice 
quality and high compression ratio. Its early entry into the DAM market allowed it to quickly 
establish a strong market presence, especially in Japan. The latest product from DSPG 
supports 15 minutes of compressed voice in one piece of 4-MBit solid state ARAM or flash 
memory, along with optional features including full duplex speaker phone and voice 
recognition. 
Being a design house, DSPG lacks silicon fabrication capability, and completely relies on 
third party foundry services. This casts doubts on the long term cost competitiveness of the 
company and the supply stability of its product in view of the industry-wide tightening of 
wafer fabrication capacity. DSPG also lacks a sophisticated distribution network and 
markets its products through agents, making it difficult to offer the high quality technical 
support especially needed in SEA. DSPG has no system expertise in 46/49-MHz CP 
applications and its narrow product portfolio beyond voice processing prevents it from 
offering a complete solution for CDAM. 
DSPG is the leading supplier in DAM, and has been shipping volume quantities of voice 




Texas Instruments (TI) is the third largest semiconductor company in the US and has strong 
worldwide presence. It has long established itself as the leading supplier of cost effective 
digital signal processing silicon, and this allows it to offer highly competitive voice 
processing solutions with high quality and high compression ratios. Its wide product 
portfolio includes microcontrollers, codec, and, most importantly, ARAM; this allows it to 
offer a complete chip set in DAM. It also manufactures, among other things, the ARAM, 
microcontroller and codec components used in DAMs. 
TI has been late to address the DAM market, however, and lacks system knowledge in both 
DAM and CP applications. To date, TI is known to have commitment from only one SEA 
customer to use its solution. 
Zilog 
Zilog is a medium-sized US-based semiconductor company. It has been supplying cost 
effective microcontrollers for a long time. Lately the company extended the microcontroller 
products to suit digital voice processing applications. The aggressive attitude in pricing and 
in providing technical support allowed the company to gain a foothold rapidly in the cost 
conscious SEA region. Its latest DAM solution, although highly integrated, delivers poor 
voice quality and compression ratios (10 minutes recording for every 4-MBit memory), and 
has yet to pass the final test of consumer acceptance. The company also lacks CP system 




Toshiba is a Japan-based semiconductor giant. Its broad product portfolio includes ARAM 
and allows it to offer complete chip sets for DAM and CDAM solutions. Its voice processing 
technology is comparatively primitive and its latest solution delivers only 7 minutes of 
recording time on one piece of 4-MBit memory. This has limited its reach to the low end 
markets. 
National 
National's early entry into both the CP and the DAM markets, together with its 
aggressiveness in providing technical support, has resulted in its significant market position 
in both markets today. Although National has a broad portfolio, the lack of ARAM has 
prevented National from offering a complete chip set for DAM. In fact, fluctuations in 
ARAM supply, along with increased competition, have caused National to lose DAM market 
share in the past few years. In voice processing technology, National has closely followed the 
leading DSPG. National has also acquired flash memory technology for future voice 
processing applications. 
In summary, National not only has competitive competence in voice processing technology, 
but is also the only silicon supplier that has both CP and DAM system expertise. The 
addition of flash memory to the product portfolio will further enhance the company's ability 
to offer complete chip sets in the DAM and CDAM markets. 
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Threats 
In pursuing the 46/49-MHz CDAM market, National is exposed to various kinds of 
uncertainties in the environment. Consumers may accept the competing 900-MHz 
technology much faster than anticipated. Regional phone companies may start offering 
revolutionary voice mail services. The FCC may pass regulations which directly or 
indirectly affect the 46/49-MHz market. Competitors may gain competitive advantages 
through forming strategic alliances. New competitors may enter the market. All these can 




RECOMMENDATIONS AND MARKETING PLAN 
Recommendations 
The North American CDAM market is expected to grow from 500 thousand units in 1994 to 
7.6 million units in 1998. There is no evidence that the market is dominated by one or two 
silicon suppliers. National is unique among silicon suppliers in that it has system expertise in 
both 46/49-MHz transmission and digital voice processing applications. Therefore it is the 
authors' opinion that the strategic window is open for National. 
Marketing Plan 
Target Market 
The target market is 46/49-MHz CDAM. The primary customers are the leading CP and 
CAM manufacturers, namely AT&T(SG), VTech(HK), S.Megga(HK), Maxon(SK), 
Smoothline(HK), HB Electronics(HK), Welback(HK), and Double Kingdom(HK); the 
secondary target customers are the approximately 140 smaller CP manufacturers. 
Marketing Objective 
The marketing objective is to achieve 30% ODM market share of the 46/49-MHz CDAM 
segment in SEA by 1998. 
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Value Proposition 
National's value proposition is to offer a set of 46/49-MHz CDAM solutions, with high voice 
quality and high integration, to enable manufacturers to achieve fast time-to-market with 
highly differentiable end products. 
Marketing Strategy 
Produc t Strategy 
Early entry is important to success in the CDAM market. National can quickly put together a 
solution package based on its existing solutions in DAM (ARAM-based solution using the 
NSAM265 voice processor) and CP. National can differentiate this package from TI and 
DSPG by using a total-system-solutions approach, i.e., providing complete software, 
demonstration unit, and manufacturing kit'^ ^ to shorten the customer's design cycle while 
providing the flexibility of adding advanced features. With all the knowledge which National 
has accumulated in CP and DAM applications, this development can be completed within 3 
months and be ready by the third quarter of 1995. 
Next, National can add substantial value for the customer, and simultaneously increase 
National's share of silicon content in the solution, by migrating the customers to a solution 
based on National's new flash memory, which will be available by the fourth quarter of 
1 9 9 5 . This will also require replacing the NSAM265 with the highly compatible NSAM266 
voice processor. The ability to offer a complete chip set, including the storage device, will 
further strengthen National's position against DSPG and TI. 
48ineiuding schematic, printed circuit board and complete design documentation to allow customers to 
immediately start production. 
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In the long term, National should design a new voice processor, say, NSAM267，integrating 
the functions of NSAM266 and the 8-bit microcontroller into one single chip. Ideally this 
new processor should be developed jointly with a primary customer to ensure that its design 
will suit the customer. A total-system-solutions package based on the new processor should 
be ready by the fourth quarter of 1996. The new solution will offer customers higher system 
integration and lower system cost. 
Meanwhile, National should continue to invest to keep its voice processing performance, in 
terms of voice quality and recording time, competitive with DSPG and TI so that it can 
compete effectively at the premium end of the market. 
As part of the company's commitment to total quality, National has been reengineering some 
of its business processes in customer service. National and Business Logic Services, a 
division of Federal Express, entered into a new global logistics agreement which provides for 
two-business-day delivery of products to virtually all of National's customers throughout the 
world. The agreement, which becomes operational in SEA in the second half of 1995, 
represents a significant reduction in cycle time from order to delivery of finished goods. 
National is also setting up a Customer Support Center in Singapore. With the opening of this 
center in September of 1995, National will have consolidated its sales and service 
organization in one location, combining the sales and service specialists from all major sales 
offices with the technical and commercial response capabilities of the regional headquarters 
in Hong Kong. In addition to customer-dedicated personnel, the center will be outfitted with 
state-of-the-art communications capability to allow for more efficient communication with 
customers. The center is structured to be a one-stop-shop for all transaction intensive 
processes with the objective of improving responsiveness and delivering additional value-
added services to its customers. The superior value delivered by these new processes will 
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give National further advantage, especially when competing against players such as DSPG, 
which solely depends on its distributors to support its customers. 
Pricing Strategy 
Silicon sizes of National's current voice processors are slightly smaller than TI and DSPG; it 
is believed that National's voice processors cost about the same or slightly less to produce 
when compared with those from TI or DSPG"^ .^ Hence competition-oriented pricing strategy 
is recommended. Nevertheless a price leadership strategy will not be suitable for the next few 
years for two reasons: high return requirement on investment, and National does not have a 
sufficiently large enough manufacturing cost advantage over the competition. 
Although DSPG is widely perceived to have better voice processing performance, National's 
system expertise in CP applications and the ability to offer complete chip set (flash-based) 
solutions in the near future will allow it to compete in a premium position. For the primary 
customers, National can selectively price about five percent lower than DSPG in exchange 
for joint partnerships in design projects to achieve greater technical exposure, and joint 
product announcements to achieve greater publicity. For secondary customers, the extra 
value of fast time-to-market and the system expertise in CP and DAM applications built into 
the total-system-solutions approach will even allow National to price its solutions at a five to 
ten percent premium over the competition. 
49National Semiconductor Corporation, Benchmarking Competition. Internal Document (National 
Semiconductor Corporation, 1995), p. 1. 
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Distribution Strategy 
The primary CDAM customers are typically high volume producers; they tend to invest more 
resources to achieve more optimized products and will likely require better engineering 
support from the silicon vendor. National should therefore treat these manufacturers as direct 
customers, and use short distribution channels. 
The secondary manufacturers tend to avoid heavy investments in product development. They 
therefore prefer packaged solutions which are production ready, while allowing them to offer 
greater varieties of differentiated products. In these respects, National's total-system-
solutions approach will serve them well. National has already established in each SEA region 




National's promotional objective is to persuade and remind SEA manufacturers that National 
has 46/49-MHz CDAM products and solutions that enable manufacturers to achieve fast 
time-to-market with highly differentiable end products. National should seize every 
opportunity to make joint product announcements with primary customers who have 
designed National's solution into their products. This will increase National's credibility in 
this market and attract secondary customers, who tend to clone products of market leaders, to 
further explore National's solutions. Product launch plans of the total-system-solutions 
should include press conferences. 
National can also publish application articles on its CDAM products and solutions in regional 
technical trade journals and magazines. This will allow customer engineers to become 
familiar with National's solutions and enhance National's credibility in that community. 
As there are only about 150 targeted customers, it is doubtful that advertising will be 
effective or efficient as a means of promotion. Instead, National can more efficiently reach 
designers, technical managers, and the mass media through regular, direct mailings of 
brochures and fliers describing National's CDAM total-system-solutions and product status. 
National should organize intensive training for field sales engineers and field application 
engineers of direct sales and distributors' staff. Product and marketing training on CDAM is 
scheduled to be conducted twice every year, at least. National should also directly link part 
of the bonuses of sales personnel to the number of design-ins知 to provide an incentive to the 
sales staff to promote CDAM. 
^^Commitments from customers to design new products using National's ICs. 
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National's commitment to the 46/49-MHz CDAM market needs to be communicated to the 
customers through the sales staff and the distribution channels. A detailed product road map 
should be defined and included in the presentation package of sales staff. An example of the 
road map can be found in Appendix II. 
From the authors' experience in the CP area, there exist a significant number of 
manufacturers whose requirements are beyond the reach of National's total-system-solutions 
or engineering resources. In view of this, National should consider starting a "Third Party 
Design House Program” in which alliance with at least one design house is established in 
each of the regions in SEA. In this program, National and National's distributors refer 
business opportunities to these design houses and National grants them commissions for the 
subsequent IC shipments, although they do not engage in the business transactions. In a 
sense, these design houses provide specialized engineering services to customers of National 
or National's distributors, but do not play the role of a sales force. 
Financial Analysis 
Table 4 presents a financial analysis of the CDAM marketing plan. Full details of the 
financial analysis are given in Appendix III. For simplicity, the financial analysis captures 
the revenues from the voice processors only. Revenues from complete chip sets will be 
substantially higher. We also assume that prices for voice processors will erode by an 
industry average of 14%^ \ 
siDavid Moorhouse, "Worldwide Telephone Handset Production Opportunities for Hong Kong: 





“ 1994 19^ 1996 1997 1998 f ^ 
Market Potential 
Units (K) 350 1,490 2,800 3,943 5,351 
Unit Price (US$) 8.60 7.40 6.36 5.47 4.70 
Revenue (US$K) 3,010 11,017 17,809 21,569 25,174 78,578 
National 
Market Share 5% 11% 22% 30% 
Units (K) 75 310 875 1,625 
Unit Price (US$) 8.00 7.00 6.00 5.00 
Revenue (US$K) 571 2,019 5,068 8,497 16,156 
Gross Margin 60% 58% 54% 50% 
Development Cost (US$K) 248 72 0 0 320 
pF^fiUL^ss) (US$K) (97) 426 1,746 2,843 4,917 
Source: National Semiconductor Corporation. 
The market potential of CDAM voice processors in SEA will grow from US$3 million in 
1994 to more than US$25 million in 1998 at a CAGR of 70 percent. From 1995 to 1998， 
shipments of National's voice processors are expected to grow to 1.6 million units, or 30 
percent of the CDAM market. Revenue for National's voice processors in CDAM 
applications alone will total US$16.1 million from 1995 to 1998. Gross margin will also 
remain above 50% over the same period. Development cost will amount to US$320 
thousand, while operating profit generated will total US$4.9 million, Consequently, this plan 
meets or exceeds the Gross Profit Margin Goal of 50% and the Return On Investment Goal 
of fifteen times in five years in National's new product proposal metrics^^. 
^^Ozymandias Wong, National Semiconductor Hong Kong Ltd. Private Communication, 28 Mar. 
1995. 
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Risks and Exit Criteria 
National is exposed to various kinds of risks in this marketing plan. The 46/49-MHz market 
potential can be significantly affected if the 900-MHz transmission technology becomes 
accepted much faster than forecasted, or if the phone companies start offering revolutionary 
voice mail services. The competitive environment may also change significantly if, for 
example, one or more competitors should gain advantages through forming creative strategic 
alliances. There is also the risk that this plan may not be executed timely and efficiently. 
The authors suggest exiting the CDAM market if any one of the following three conditions 
should occur: 
• inability to win three or more primary customers in SEA; 
• gross margin of voice processor drops below 45%; 
• market share in terms of unit shipment drops 30% below forecasts in any year until 1998. 
Conclusions 
Revenue and margin estimates resulting from the voice processor alone already meet or 
exceed National's financial metrics requirements for a new product business plan. There are 
other integrated circuits such as memory, microcontroller, RF components, etc., which may 
be used in the same project. With the design-in of the voice processor, National can expect to 
get the business of these integrated circuits which are used in the same project, and total 
revenue and profit generated for National is expected to be much higher than that presented 
in the financial summary above. 
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This study on 46/49-MHz CDAM applications covers only the end market in the North 
America region. Additional revenue is expected as 46/49-MHz CDAM is also adopted in 
some countries of Europe and South East Asia. In addition, with minor modifications on the 
46/49-MHz CDAM total-system-solutions, National can provide similar total-system-
solutions for regions having other cordless standards, for example, 45/48-MHz CDAM for 
the mainland China region. With the anticipation that the total number of main lines installed 
in mainland China will reach 101 million lines by the year 2000^^ the business potential for 
45/48-MHz CDAMs abounds. 
The authors recommend that National start implementing this marketing plan as soon as 
possible in order to capture the 46/49-MHz CDAM strategic window. 
''National Semiconductor Corporation. NPPRS - RF/AF Single Chip for CTQ, Internal Business Case 




1. The respondent was presented with the Dataquest CP model as well as National's CP 
model in the existing business plan. 
2. Attention was then drawn to Dataquest's forecast that 900-MHz CP production will grow 
to account for more than half of all shipments in North America by 1998，and National's 
prediction that the 900-MHz CP production will likely grow to 30 percent share only. 
3. The respondent was asked to provide his personal up-to-date prediction for the 900-MHz 
CP market share in the year 1998. 
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； 1994 "““1995 1996 1997 1998TOT^ 
A. REVENUE 一 
N.A. 46/49- & 900MHz CDAM Quantity(KU) 500 2.300 5,714 8,047 10.921 
N.A. 46/49-MHz CDAM only ~ Quantity(KU) 500 2,128 4.000 5,633 7,645 
SEA MP (i.e., ODM type) “ Quantity(KU) 350 ^ T g o _ J j O O ^ j g f j 
Unit price。** (US$) ^ 7.40 6.36 5.47 4.70 
Revenue ( U S $ K ) " 3；0 1 0 11,017 17,809 21,569 25,174 " 7 8； ^ 
National Share Of Marke A M ^ Quantity(KU) 75 170 0 0 
Unit price (US$) ^ 6.56 0.00 0.00 
Revenue (US$K) Z Z Z - — L g g ! 
AM266 Quantity(KU) 0 140 520 0 
Unit price (US$) 6.46 5.63 0.00 
Revenue (US$K) ； ； ^ j g 3 ! ! ! -
AM267 Quantity(KU) 一 0 0 355 1,625 
Unit price ( U S $ ) ~ ~ ~ ~ ^ ~ ^ 
R i U i ^ ^ U i T u ^ 0 10.639 
TOTAL AM265/266/267 — Quantity(KU) 75 310 _ 8 7 5 1,625 
Unit price (US^j~ “ 8 7 6 5 
Revenue (US$K) 一 571 2,019 ~5；068 8,497 16,156 
National Share of Market by Quantity (%) 一 I j g g 
I " I 二 
B. DEVELOPMENT COST。(US$K) 




— — — Z Z Z Z I I Z ° I 
0 0 
Software Development “ 
Total-System-Solution Development l i 
Sub-Total I I l Z g g _ ! ! _ ？ _ ？ 
C. MANUFACTURING COST (US$K) | | I I I I 
54 Assume 14% reduction in semiconductor price annually as indicated in David Moorhouse, 
"Worldwide Telephone Handset Production Opportunities for Hong Kong: Corded, Cordless and 
Cellular - Part Four," Joseph Lung, ed. Klectronics Bulletin 13, no.4 (1995)，p.80. 
55 Development cost is assumed to be the same as Microcontroller New Product Proposal as indicated 
in National Semiconductor Corporation. NPPRS-COP881CJ, Internal Business Case Document 
(National Semiconductor Corporation, 1994), p.2. . 
56 Assume four engineers work three months each for AM265 and AM267 total-system-solutions at 
US$4,000 per man-month. Half resource is required to develop AM266 total-system-solutions. 
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Device |AM265 |Quantity(KU) 75| 170 一 
Unit Cost。' (U S $ ) ~ 3.02 2.74 
Total Cost (US$K) 227 466 一 
AM266 Quantity(KU) — 140 ~ ^ 
‘ Unit Cosf o (US^ 2.74 2.63 
Total Cost (US$K) 384 1,368 
AM267 Quantity(KU) _ 一 355 1,625 
Unit Costly (US^ ~ ^ ^ 
‘ Total Cost (US$K) 976 
TOTAL Manuf. Cost Quantity(KU) 75 310 875 1,625 2,885 
(AM265/266/267) Unit Cost (US$) 3.02 2.74 一 2.68 2.64 2.67 
Total Cost (US^Rj 227 849 一 2.344 4.289 7,709 
D. SUSTAINED COST。" ( U S 两 
Product/Test Engineering _ __g g gg l_gg ^ _ 
Application/Product M a r k e t i n g 1 0 ^ ^ 50 160 
Training/Seminar ‘ ~ ^ 50 _ ^ _ 
Advertising 8 0 " ^ 150 100 530 
othifi ~ ^ _ ! £ _ _ ^ 
S"ub Total 410 320 260 1,110 
二6「二。33)( m H I I 一 571 2.019 ^;O^~M97J6J56 
Total Manufacturing Cost — _ j 2 7 849 2,344 4,289 7.709 
Total Sustained Cost — 120 410 320 260 1.110 
Silling. General and Administrative^' ^ 263 659 1,105 2.100 
Gross Margin (US$K) ^ ^ J ^ ^ J ^ ^ ； ^ ^ ! ! ^ 
Gross Margin (%) : Z Z Z I Z I J ^ 明。/。54% 50% 
Development Cost (US$K) 248 ^ 0 0 _ ^ 
operating P r o f i t (LOSS) (US$K) W ) 426 1.746 2,843 4,917 
Revenue Plan by Manufacturer 
1995 1996 1997 1998 
S.Megga A M ^ Quantity(KU) 30 一 70 
‘ Unit price (US$1 7.40 6.36 
Revenue ( U S $ I ^ ~ — 222 445 
AM266 QuantityCKU) — 30 120 
Unit price (US$) 6-36" 5.47 
Revenue ( U S $ R j ~ 1 肝 656 
AM267 Q^ i t y(K U) “ ^ 350 
Unit price (US$) 一 5.97 5.13 
Revenue (US$I^ 478 1,797 
Tfedi AM265 Qua"ntity(KU) 丨 丨 I I 丨 I 
''National Semiconductor Corporation. Factory Minimum Price, Internal Document (National 
Semiconductor Corporation, 1995), p.2. 
Assume same as AM265, as silicon sizes are the same. 
''Assume silicon size and unit cost of AM267 is 5% increment as compared with AM265. 
''Assume sustained cost follows as indicated in National Semiconductor Corporation, NPPRS - Pik牵， 
Internal Business Case Document (National Semiconductor Corporation, 1994)，p.27. 
61Fo11ow National Semiconductor Corporation, Strategy Business FY96-FY2000, Internal 
Document (Embedded Systems Division, National Semiconductor Corporation, 1995), p.6. 
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I Unit price (US$) 
Revenue (US$K) 
AM266 ^ n t i t y ( K U ) — 50 100 
Unit price (US$) 一 一 " ^ 5.47 
‘ Revenue (US$K) 318 547 
一 AM267 Quantity(KU) 一 75 350 
“ Unit price (US$) ~ — 5 . 9 7 5.13 
Revenue (US$K) — — 448 1,797 
HB Electronics AM265 ^ n t i t y ( K U ) 一 15 30 
" Unit price (US^ 7.40 6.36 
RiUenue (US$K) 111 1 肝 
AM266 Quantity(KU) _ 10 一 50 
— Unit price (US$1 6.36 5.47 
Revenue (US$K) “ ^ 274 
‘ AM267 Qua"ntity(KU) 75 275 
Unit price (US^ — 5.97 5.13 
Revenue (US$I^ ‘ 448 1,412 
Maxon “ AM265 ^ant i ty(KU) 
Unit price (US$1 7.40 6.36 
Revenue (US$K) 0 0 
AM266 Quahtity(KU) — ^ ^ 
： Unit price (US$) 5.47 
Revenue (US$K) 1 云 274 
AM267 QUaf^tity(KU) “ — 75 250 
Unit price (US^ 一 5.97 5.13 
Revenue ( U S $ i ^ ~ 一 448 1,284 
Others AM265 oTfantityCKU) 30 70 
Unit price (US$) 7.95 6.84 
Revenue ( U S $ i ^ ~ " 239 479 
AM266 Quantity(KU) 30 200 
Unit price (US$) 5.88 
Revenue (US$Kj 205 “ 1.176 
AM267 Quantity(KU) “ 50 400 
Unit price (US$) 6.42 5.52 
Revenue ( U S $ t ^ ~ “ 321 2.208 
T O T ^ ~ AM265 Q ^ i t y ( K U ) 75 _ 1 7 0 
Unit price (US$1 7.62 6.56 
Revenue ( U S $ 1 ^ ~ 571 1.115 
AM266 Q ^ i t y ( K U ) “ 140 _ 5 2 0 
— Unit price (US$j 6.46 5.63 
Revenue (US$K) 2,926 
AM267 QUantity(KU) “ _ 3 5 5 1,625 
Unit price (US$j 一 6.03 5.23 
Revenue (US$K) 二 ; ^ [ ； ; 二 2,142 8.497 
f o W T i r - ^ t i t y ( K U ) ^ ' _ 3 W _ 8 7 5 1,625 
Unit price ( U S $ ) ~ _ _ 6 £ l _ 5 £ 3 
Revenue (US$K) ^ T ^ 5,068| 8,497| 
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